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lf3o<SpeTeaHe otbdcmtch k o6nacTK peMQOTBO-KxvxmQnHHbix pa6oT ■ BanpaancsD Ha noBbtmcHBe 
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sanoBBbi B3HyTpH nnacTfaipeu B3 Ae^pkmpycMoA Tp>y6bi» BsroTOBncHBofi na TcpnonnacrmBoro 
uaTcpBansu manpauep nonBarxmeaa^ a iE36faiTO«iBoe ;^aBn«iii!e co3^ax>T sa cner padm^eBwi 
cauopasorpcBaxxmerocR h caMopacniiqMiixx^jcrocH uarepKana. KanpHuq}. CHTB - cwecx ssBOCTKODoft ;;nH 
ropobix H 6ypoBbix pa6orr, KoropuM aanonanaoT TpyfSy » TcpMcanacnmHoro MaTqnuma nep^ 
nepeKpumM doHbt nerepMC WiHo cni o fi cty proft KonoHBM. 2 3a ^JXbi. 1 Ta6n. 
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DcflCflpClon [OmcaBXc ■3o6peTeHKH]: 

Ifdo^pereHKe oi wxj a iw k o6naciv pcMoaxBo-asar uinyi ri WHMX pa6orr (TOP), a bmcbho k cnoc3o6aM 
BoomuaoaneHWi repummBocTH o6r<vmwx kiuxoiih. 

KsDecreB cxzoco6 BoocraBoancinvi repuertniHocTH o6ca^^aboc kojiohh, EKTOoKamiQift aiycK KonoHHU 
BacxjcBo-KOMiqxcQopBbix T|iy6 (HKT) hhkc lorrcpBana HapymeBHH o6c^RHofl mmoHHW. aasaniiBaBHc 
TSMnoBqiyxnniBro pflcnnpa d HKT npH oTKpbrrow 3aTpy6noM npocrpaBCTse, noA'beu HKT Bbnjc 
pacqersoro ypossi T«MiiOHHpyioii^ero pacroopa b cKBaxuHc, opo^^aBroraaHHc TaMnompysoo^ero pacreopa 
3a o6c^nByK> KOJiOHHy npK saspbrrou aarpy^HOu npocTpaacree [11. 

H^ocToTKH aHanora 3aKnwia»TCH b tom, uto, BtMicpBbDt npoAaaca TaMmxHHpyDnicro pacroopa a 
3awxnoHHDc i^xxrrpaBCTBo axsuoraa tojmo npn BfaiooKHM HsSbrronHbiM ff aBUCHHCM* qro Hc6«30ixacBo flna 
i^BnocTHocTM ocTaJUAOft iucth o6csv^fl xojiohhi>i, Bo-errophix BS-sa yc^oiiBoenK Tawnnnwpyiongfx 
uarepBanoB pe:^uiiriiiuuuei'b onepaivril Be npesbanarr 50%. 

HaH6anee ^naamd k wabSptrrtaaao no TexKHqecsott cyn^ocn jrarxHCTCfi cnooo6 ycraaoBKH xmacniipn b 
■HTcpaane m q>CMei iiHBU c m o6ciWBoik monoaBU iiyroi nepapbrnui aoBU BerepM»i«iuucr« maByrpa 
nnacTupeu » MmnimcwiA xpytSu c nocnenynnvax ee pacnnqMBKeu sa cwr ooowamDi BstfuTOdBoro 
AaancBBR |2|* 

Hq^ocTMtiK KSBecTBoro 3aK7XX3KiaeTCii B TOM, vro nnacTbipb BbmonHcH h3 Mrranna. a 9T0 hc 

nDODOJUieT Marepnan nnacriiipii aaflaBUHBart. b csBn^HTm ipeaiKHy b o6caAHOH KonoBHC 



nocTaeneHBaH sanana ffocTBraercsi toi. «ito a cnoootfe. EKJiioinanqaf nqpespfaiTBe soBbi HCPqaiCTHiiHOCTH 
o6c^HHbix KOJiQBK KSByrpB nnacTbipeM, BbaumaasBfaiM a mn^ nB^aptapyaiaA TpyfSu. pacnmpeHHe 
nnacTbipfl no Bceft ppmt uyrtu coa^aMHA B36biTO<iBoro f^aBjuBosu a Kanecrae fjfi^opustpyosxA Tpyfiw 
waamnbsyKyr Tyy^ kj TcpMonn m ri imum o uaTepoajia. a K35biTo«moe j^msmaK coqRanr 3a cwr 
pacnmpcaBR caiiopaaorpeBanmerocH h pacnnqMnoiqerocB uaTepaana. xoTopfaiM danoimsaQT xpy ^ 
TcpMonnacnniavo ft«BTq»iana nep^ ncpcKpbiTHCU aaaw BcrcpMCimBocTH o6c^nPOft KonoHBbi. BKmerac 
TepMOxmacTHiiBoro uBTepaajia Hcnojib3yioT wsmofimKB, a a Komcne caMopaaorpeaaxnz^prcxM h 
^>yM » ya'™'l *«*>"r'^*^ MaTtygaiia MtamnhayiOT CWTB - CMecb BaaecTKOByx) jym ropabPC h fiypoBbPC pagoT. 



CHTB npmimHKyr. tnaBBUU tOpaaoM, npm paapymeaBH npouBbix jqpynKHX Marq^HanoB (awjibabic iropoAbi). 
ecTOBBbix B sene3o6eTaBBfaix az^enaft. KOMCBBfaix aniwoK, win ao^™" iqiapQffHc yo Ea MHu. Oh 
npdicTflBPwr oofiatt nDpooiKOo6p«3Bbift uet t )pm*ma b BeB:^pfafBoonacHutt uaTcpHan, j^ajaaqsA c s^noft 
n^CJiowyD pean^ {pH U). Opx CMnimtwMH nqpoxnsa CMTB c bc^oA otipaayrrca cyoKsawi (pa6o«»fl 
Qiccfc). KOTopafE, 0yny« sainrra a ns^ cnenaBSbdl a o^bocre, iKWicmamcM paspyuMMoo, c Tc^gg»cM 
e|iaiMBB cxaaTuaacTOi, TBepAcer, gv^bpcmcbbo yacmnoBaasKb a o^bCMe. Vbchstkbsk oGKMa - cncncroK 
n9Q>aTaE9iK KOMDOBeBroa^ axo^tHn^cc a cocraa CHTB, npesojifarr k paaBwnno b mnype rajncparanpoHHoro 
naancBBB {6onest 40 MHa). Hon A«»ct«km nrowraupoHBoro AaancBBH a xcnc o6rbcKTa paaBHaawTCH 
uptmiwaa/a k ero paspymeaHn t31. 



EcJiH cycneasino CMTB 3anHTb a Tpy6y m TCpMoimacnrmoro MaTcpnajia, to ecTb h3 MaTcpnana. 
paaufsrwomprocfi npm BarpeBaHoa, 3arq>uerni3iq>oBaTi. kobi^^i, to uepes 1^ ^ aaKBercii peaxi^ c 
Bbi^enewzcM Tenna a pacnmpcHaeM CMTB. Tauia Bbq^cjiRcrcB AOCTarnwHO. iiTo6bi pa3orpcTt> Tpy5y ffo UO - 
120**C, a 9X0 Bfanne TeMnxparypbi, npa xoropoA. aaapKMep, nonBsraneB paaMorftatTCH k iquaanncr 
DOBbaneBByx> TcxyHPCTb. TpyfSa yacrawiiBarrcH ffBaMcrpc 6c3 pa3pynKBB5i, a a cny nae ce 
npcABapBTcmiHoro cnycxa a csaasBBy b aoay HcrquirnnBOCTii o6ct«Bod Kaiiuuubi c BararoM 
iq)iixBMamB K o6cgnBDft xonoBBe, T^awnnaenroawft uaTcpaan npoHBxaerr a CBan^BTnt vpeajyay b nociie 
OKCsnaHBB p^a^ty B BopMsuxBsaiiaB TOKiiepanypbi aaraqv^eaaeT B o6cicneiiBaacT a^cxayn xsonsmpso 



npHuep peanaaaQiB. IIp^pionoJKBW. vro aa nny6HHe 400 m sBcnnyaTau BOBBaB BonoBBx AaaiierpOM 146 mm 
c Tonnvraoft creaoK B mm BMeefr Tpeo^my nmpxacA 2 mm b fvaa/A 2 M. 

Bepyr mmmmeaaByn Tpy6y pfmasA 4 m c aapyxaboc ^puMnpoM aa 2 mm MeHfame myrpeiiBero 

AKaMETpa KOnOBBbI B BBTQlBaiEe H C l t llM e m*iHUUA» (T.C 128 mm) B TOnnqOBOft CTCBQK 6-8 MM. 

Sarnymaxrr BBamft kobo^ Tpy6. roToaar cycocKsax) CHTB, ajih 6cpyx 100 xr nopomxa a 30 Ji 
xexBBqiecKott BOfUtA. CycsieBsas) aanBaaayr a nQixB3TBiieBDByK> Tpy6y. repMeni3BpyK)T aepxHKft xoaei; Tpyti b 
aa KonoBBc HKT ami TpocBae Tpy<5y aiyataiOT a soay HcrqiMeiiimiuem n^lrananft xonoBBbi. 

Mcpc3 1.5 «* aaMnHacTCfi pcaxiiaa a npoacxoffirr paaorpcB a paag:QraaHBC nonBarancHOBOit Tpy6u Bnnoni 
Ana ooDpaxocHoaeaBB go creBxaMB o6caAHoa KonoaBU. Eonee Toro. noGBOJibxy Marepaan Tpy6bi 
paaMBT^ea. ob npOBBxaer B a Tpea^oiy, TaxHM o6pannM AoaonHarenbao ee rqaiemapyer. 
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nooie OKOsqaBKR pf mpnr, sorropan nporacMer 0^ - 1.0 ^ cKDauay ocraBTUDor b nosoe sa 4 - 5 ^ jjnsi 
BoocraBOBneHKH TeMnepviypbi k aamqppesaBBfi mnBSTsneaoBoft Tpy6bi. SareM KanoBHy HKT hhb 
Tpoaoc, sa soropboc njEacrupb 6bOi caym/m b CKBuaary, nfy^ffnmawT sa noBegumacTb. B cxaaaoiBsr 
cnycsaioT monoBBf (^pKmaux Tpy6 c %tanan6afmrBuu lypdofiypoii. ^QnoTou Bm 4ipe30/k h pastiypaaanT 
repMeTB3B|iymi9K yofifai a oonepMXMoe mymmoicBOBaft xpytfu. KonoH^y 6ypxja^m Tpy6 DcmBKManr. 
npoii3BOA^ onpeocoBKy o6ca/pioft KonoHHU oomacBO ;^eAcTByx>m^ BBCTpysiQiHM. 

npaiuympcTBa ixpc^ar'aeworo csiioco6a ocHOBbisaityrcfi sa tou. tto noepexj^cBXie b o6c4nBoft KonoBHc 
BaonnpycTcsi Conee b^ckbo 3a c«irr npaaHKBOBOBm MarepRajia imacTbipH s cbbii^ mm TpeoQiBy. K Touy 
xe nnacTupb us caHTcrBwacoro uarepBana nonroBcqiiee. ras xas hc no;^BepKCB xopp03Hn. 

HcTOiiHMSH HHi^ojpMasxfns: L BnajscBHq B.A., VuierCaeo BT. CtapaBoqmE kcacrqia no tuaxmwaaakiy 
pCMDBTy CKBaxHB. M., H^Rpa, 1985, c.163. 

2, Aeropcacoe csi^eTejibCTBo N 160i330» CCCP, kji. £ 21 B 29/10» 1990 - npOToran. 

3. MuL-ivyjuiEH no npvtummmo cmoch BsoecTKOBoft a^h ropiiux h 6ypoBbix pa6oT (CHTB). It3f\. AO 
'CrpoftMarepKajib^, 7 c 
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Clalzns Itepuyna ■aodpercBKn]: 

L C&0006 BoocraaoaneBKH rvpuertmBOcmt o6caffBfacx kcjiobh* EKjnowonffA nepeKpbmu aoBbi 
aerqiMrnniBOCTB Hsayrpx ixntcTbipeM, BfamonHeHBbiM b bq^c A^^MBpyeMo* Tpy6bi, n pacnmpeBae 
nnacTfaipn do bocA jyirae ayrcM coofiastaat BatiuroMBort) ^aenesMn. iyrrr«ruair'«njiratHT tcm. vto b Ka^tecroe 
jiefopuqpycMoft ipytSu ncnomaym tipy^y ks TcpMonnacrmHoro wairpnana. a K36bfT(»Boe noBnmsa 
Goonanr sa ghct pacnnpeBBR caiiopa3orpeBox>nxjcroca k caMopwcanspfootnfrwM Marepswia, KoropbXM 
aanonHsnoT rpyfiy b3 TqMiuinacnniBoro uarqiKana nqpc^ nepcKpbmieM 30Bbi Her^Menniuocni o6caHBoft 

KOnORBfal. 

2. CCI0006 no n.\, OTnuraamviflcH tcm. «rro b saiMCTBe TcpMoajiacrnnaaro MarqxKana BcnQn&ayxrr 

XKVIBSTSPieH. 

3. 000006 no mLl H 2. orrnmmasasfdkai rtu, vro b Ka«iecTBe caMopaaorpeaaiHXcecx^ h 
c a MiipOTw pf u u iu eroci i Mareprona mnojibayMT CHTB cuecb WBaecTKOByp ffro ropehPc m l^ypoBbix |)a6oT. 
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Drawlng(8) [MeprexM]: 

XapaKTepMCDfica CMfE 



XapaKrepMCTMKa 




1. BoAO-ciuieceBoe oTHOUieHHe cycneH3MH 


0.3 


2. PacxoA nopoujKa Ha 1 oGi>eMa, r 


1.8 


3. PacreKaeMOCTb no KOHycy A3HMM, cm 


20.0 


4. ri/ioTHOCTb cycneH3MM, r/CM 


1.8 


5. BpeMfi HdMana peaKMMM r^psraxxm npM 




TeMneparType20-25^C, mmh 


oKono 90 


6. TeMneparrypa caMopaaorpeBaHMR. ''C 


6onee 100 


7. CqeoneHMe KaMHP c Tpy6oii. MHa 


5.0 


8. ConpoTHBJieHMe KaMHn ct^MnbTpaqtiH boaw, Mfla 


6onee 60.0 


9. flaeneHMe npn pacujvipeHMM» MHa 


AO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and driUing operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is apphed mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflanunable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demohtion, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 Vi hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thiclaiess of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from Yi to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i buroxykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

L Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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